Abstract. The Bay of Bengal is traditionally considered to be a less productive basin compared to the Arabian Sea. Despite the contrasting chlorophyll and primary productivity pattern, sediment trap data shows that annual fluxes of organic carbon reach comparable rates in both the basins. The traditional mechanisms of nutrient supply to the upper ocean waters cannot account for this. We propose eddy pumping as a possible mechanism of vertical transfer of nutrients across the halocline to the oligotrophic euphotic zone during summer monsoon when upper ocean is highly stratified. This would induce rapid biological uptake and in turn significantly increase biological production. In the northern Bay, riverine input acts as an additional source of nutrients and augments the subsurface nutrient injection to the euphotic zone by eddy pumping. Notwithstanding this, the lower than expected primary production in the north suggests the possible role of riverine sediment in limiting the sunlight for photosynthesis.
Introduction
The Bay of Bengal situated in the eastern part of the north Indian Ocean, is traditionally considered to be a region of lesser biological production compared to its western counter part, the Arabian Sea. Recent study shows that the surface as well as the integrated chlorophyll a in the Bay of Bengal during summer monsoon (June-September) is 4-5 times lesser than that in the Arabian Sea while the integrated primary productivity is about 8 times lesser [Prasanna Kumar et al., 2002] . This is intriguing as both are tropical basins located in similar latitude, land locked in the north and subjected to similar atmospheric forcing -the seasonally reversing monsoon. There is no evidence of strong upwelling in the Bay of Bengal except for very localized ones close to the southwestern boundary during summer [Shetye et al., 1991] . Though wind-driven mixing could potentially transport nutrients from upper thermocline to the euphotic zone, Prasanna Kumar et al. [2002] discounts this due to strong upper ocean stratification and weaker winds in comparison to the Arabian Sea. Despite the contrasting chlorophyll and primary productivity pattern, the average annual fluxes of organic carbon reach comparable rates in both the basins [Ramaswamy and Nair, 1994] . The traditional mechanisms of nutrient supply to the oligotrophic upper ocean waters such as winddriven mixing, upwelling etc. cannot account for this. In this paper we explore the role of eddies in enhancing the biological productivity in the Bay of Bengal.
Data and Analysis
Onboard ORV Sagar Kanya, 24 CTD stations -14 in the central Bay of Bengal along
88
o E (open ocean transect) and 10 along the western margin (coastal transect) (Figure 1 ) -were occupied at 1-degree interval during summer 2001 (6 July to 2 August). Profiles of temperature and salinity in the upper 1000m were obtained using a Sea-Bird CTD. Water samples from various depths collected by a rosette sampler were analyzed for nitrate, silicate and phosphate with a SKALAR auto-analyzer having a sensitivity of 0.1, 0.5 and 0.03µM respectively. Apart from this, 9 biological stations (5 in the central Bay of
Bengal and 4 along the western margin, Figure 1 ) were also occupied for measuring chlorophyll a and primary production [see Madhupratap et al., 2003] . Underway currents and surface meteorological parameters were measured using shipboard ADCP and automatic weather station respectively.
Results and Discussion
Thermal When a cyclonic southern eddy is embedded in the monsoon current, the strong eastward monsoon current will augment (counteract) the eastward (westward) component of eddy flow. In the northern Bay the wind-driven Ekman current, which dominates the flow field, is predominantly eastward. The stronger/weaker eastward/westward component of flow in the case of northern eddy is the manifestation of the eddy flow augmented/counteracted by the Ekman current. Along the western margin, north of 10 o N, the East India Coastal Current is pole-ward during this time of the year [Shetye et al., 1993] , carrying warmer and saltier water. In the northern Bay, however, the low salinity plume moves equator-ward hugging the coast against local winds [Shetye et al., 1993] . Falkowski et al., 1991] has been suggested to enhance the new production in the case of North Pacific subtropical gyre [Allen et al., 1996] , North Atlantic [Oschiles and Garcon, 1998 ] and Sargasso Sea [McGillicuddy et al., 1998 ]. Enhanced primary production (PP) rates in the vicinity of the cold-core eddy were evident in the present case. We observed an integrated (down to 120m) PP of 220.7 mg C m -2 d -1 in the vicinity of the southern eddy, which was more than double the value out side the eddy region and productivity (4.5 g C m -2 d -1 ) were reported near the western boundary associated with eddy-like structure during pre-southwest monsoon [Gomes et al., 2000] . Thus, though the surface chlorophyll concentration remains low, the enhanced subsurface chlorophyll concentrations will result in net increased biological production in the Bay.
Near the river mouths the plumes enriched in nutrients together with eddy pumping at the base of the halocline significantly increases the nutrient supply to the upper layers. The organic carbon thus produced in the Bay of Bengal may be lost from the euphotic zone much faster under the ballasting [Ittekkot et al., 1992] by lithogenic sediments. The suspended sediment delivered by the rivers increases the turbidity of the water column, which in turn inhibits the light available for photosynthesis. The lower than expected primary productivity in the north suggests light limitation. The eddy mediated biological productivity though may not fully answer the observed comparable annual average rates of organic carbon fluxes in the Bay of Bengal and the Arabian Sea, this definitely suggests alternate processes and mechanisms that may be unique to the Bay of Bengal and the need for more research.
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